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MARROW DOSE EQUIVALENT (Sv)

FIGURE 5-1 Cumulative leukemia mortality in Hiroshima and Nagasaki as a function of
the estimated dose equivalent to the bone marrow under DS86. By 1985, there were 51
cases in the 0 Sv category and 31 cases in the 0.01-0.1 Sv stratum.

turns downward (Figure 5-1). As noted below, this pattern is characteristic
of the leukemia response in other irradiated populations. The saturation
of the leukemia response at nigh doses has been attributed to the reduced
survival of potentially transformed myeloblasts in the range above 3-4 Gy
(Un86).

Based on a simple linear dose-response model, which in the opinion of
RERF analysts fit the LSS data for leukemia mortality as well as a linear-
quadratic model and better than a simple quadratic model, the excess
relative risk per Sievert was estimated to range from 4.24 to 5.21, and the
number of excess deaths per 104 person-year-Sv was estimated to range
from 2.40 for a neutron RBE of 20 to 2.95 for an RBE of 1 (Sh87).
The excess mortality from leukemia reached a peak within 10 years after
irradiation and has persisted at a diminished level (Figure 5-2). No excess
cases of chronic lymphocytic leukemia have been observed (Pr87a).

Among 14,106 patients who were followed for up to 48 years after a
single course of x-ray therapy for ankylosing spondylitis, 39 deaths from
leukemia were recorded versus a total of 12.29 expected cases (ratio of
observed to expected deaths, 3.17) (Da87). The excess deaths became
detectable within two years after irradiation, reached a peak within the first
5 years, and declined thereafter; however, the excess death rate remained
significantly elevated (relative risk, 1.87) for more than 15 years, after which
it appeared to persist with little change (Da87). The relative risk did not
vary significantly with age at the time of treatment, but it was higher in
males (3.43) than in females (1.79). The relative risk also varied with the
hematologic type of the disease, being higher for those with acute myeloid